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1.0  Imtroduction

This memorandum describes the soil sampling activities performed as part of the RIFS process
for the Groundwater Operable Unit at the WSSRAP. Field studies were conducted in the
temporary storage area (TSA) from February 3" through Febmary 19% 1999, During that
period, thirty-two boreholes were drilled and sampled. The work was generally performed as
described in the Sampling Plan for the Remedial Investigation/Feasibility Study for the
Groundwater Operable Unit at the Chemical Plant and Ordnance Works -~ Addendum 4: Soii
Sampling for TCE at the Chemical Plant, (MKF&JEG, 1999), As stated in the plan, the
objectives of this investigation were to: ' '

* Identify the source of PCE and TCE contamination to the shallow aquifer beneath the
chernical plaat

¢ Delineate the vertical and horizontal extent of PCE and TCE soil contamination if a
source area is identified.

Geotechnology Inc. was subcontracted to perform ali drilling, sampling, and borehole
abandonment as part of Work Package 476, Task 15,
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2.0  Environmental Safety and Health

The dritling was performed in accordance with the subcontractor's safe work plan under the
authority of the PMC site health and safety plan. PMC safety representatives performed an
initial safety inspection of the subcontractor’s drill rig and provided coverage throughout the
fieldwork, Work was performed in modified Level C personal protective equipment consisting of
poly-coated Tyveck® coveralls, latex gloves, steel-toed boots, safety glasses, and hard hats, _
Non-drilling personnel wore fluorescent safety vests. No safety-related incidents or accidents
occurred during this investigation.

ES&H personnel provided constant coverage during the fieldwork. All soil samples retrieved
during dniiling were scarmed for beta and gamma activity before legving the work area.

3.0 Waste Management

Soil cutiings generated from the drilling and sampling within the TSA fence were not coilected
because additional excavation of contaminated soil within the area was planned. Other waste
generated during the drifling inside the TSA such as personal protective equipment was bagged
and disposed of as radioactive trash. For those boreholes drifled outside the TSA fence, the

- cuttings were collected and contained in lined 55-gallon drums and transported to the Ash Pond
area and emptied. All other waste generated outside the TSA was disposed of as clean waste.

4.0  Drilling and Sampling

A total of 32 borehoies were drilled in six areas of the temporary storage area (TSA). Four -
borings that were originaliy planned for the south end of raffinate pit 4 were not drifled following
recvaluation of sarnpling data which showed PCBs in the area. It was determined that PCR
decontamination requirements would significantly delay a subsurface ifvestigation here,

. therefore, sampling was not conducted. Collection of samples from this area witl likely be
performed at a later date,

The investigation boreholes were drilled at locations shown in the Sampling Plan except where
access to the originai location was limited. In this case, the borehole was moved the minimum
distance (iess than 25 feet) from the original location. Figure 1 shows the final locations of the
TCE soil sampling boreholes in the TSA vicinity. Monitoring wells and previous soil gas
sampling locations are also shown. Table 4-1 below is a summary of the boreholes drilled during
this program. '

MEKES Doc. No.
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Table 4-1
. Horehole Summary Table

. Borshiole D' | - " Northing® | | Bapag [ Grownd 7T
TBAL-1 1042180.70 753502.60
TSAl-2 1042132 .60 753543.84

- T8AL-3 1842120.01 TH3455.60

TSA1-4 1042078.35 753618.52
TSAI-5 104201531 75345553
TSAL-6 1042043.73 753555.03
T8A1-7 1041970.78 753568.11
TS8AL-8 104189953 753481.25
TSA2-1 1041778.1% 753475.33
TSA2-2 104173292 753486.52
TSAZ-3 1041667.71 753480.64
T5A2-4 1041640.59 753483.70
TSA3-] 1041461.85 753480.41
TSA3-2 1041481.03 753620.27
TSA2-3 104140531 7535585.52
TSAZ-4 1041328.06 753483.40
T5A3-5 1041353.87 753646.26
T5A3.6 1041262.41 763537.08
TSA3-7 1041265.30 753845.58
TSA3-5 1041321.03 753708.15
TSA4-1 1041902.53 753941.03
TSA4-1 1041937.33 7OMT6.70
TSAS-1 1041575.34 753828.02
'£§A5-2 1041471 .85 353532.04
TS5A5.3 104133056 753831.92
T5A5-4 1041255.53 75385847
TBAG-1 1041500.75 75303538
TSAG-2 1041449 67 T53028.54
T5AH-3 1041409 04 753533.60
T546-4 1041399.07 753943.61
TSAG-3 104132218 753933.63 .
TEAG-6 1041316 97 753034 44

TNAD 1983 survey datum,

1 In feet phove s=a lavel.

1 Tatal depth 2t the top of bedrack.

* Total depth above bedrock becavse of stuek sampler.

Twa drilling rigs were used to expedite the investigation, A truck-mounted CME-75 was
initially used to drili and sample the boreholes, It was joined by an all-terrain CME-$50 drill rig.
Hollow stem augers with an inside diameter (ID) of 4-Y4-inches and outside diameter (OD) of 8-
7-inches were used on both xigs, Soil samples were collected continuously throughout each |
borehole using a CME continuous soil sampier with an ID of 3 inches.

Soils were retrieved from the sampler and divided into 2-%-foot sampiles. Each section was split
lengthwise and approximately one-quarter of the sample was immediately placed and seated in a
plastic bag and the remaining three-quarters was described by the PMC geologist according to

MEKEES Doc. No.
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the Unified Soil Classification System and ES&H procedure 4.4.7, The bagged samples were
later screened for volatile organic compounds in the headspace as described in Section 4.1,

All boreholes except one were advanced to the top of bedrock to characterize and sample the .
overburden soil. Borehole TSA6-5 was terminated at 28 ft. because the CME-sampler became
stuck in the augers. After repeated attempts to remove the sampler, the augers were withdrawn
from the hole, the sampler retrieved, and the hole was abandoned by grouting. Borehole TSA3-3
had to be re-driiled a few feet away from the original location after poor sample recoveries were
caused by a wood piece plugging the auger bit. The re-drilled hole successfully reached bedrock
with good sample recoveries.

4.1  Headspace and Laboratory Sampling

Headspace screening for volatile organic compounds was conducted on each 2-'% ft. s0il sample
collected during this investigation, A photoionization detector (PID) with & lamp suitable for
ionizing the compounds TCE and PCE was used during the headspace screcnmg Results from
this screening will be published in an upcoming completion report.

The Sampling Pian stated that those samples registering at least five times the levels measured in
the atmosphere during PID screening would be selected for laboratory analysis. No sample
obtained duting the field effort registered this high. Therefore, those samples with any
noticeably higher reading than background were selected for laboratory analysis. I headspace
screening showed no samples greater than background, the top 5 fieet of soil from the borehole
was sent for laboratory analysis. Sampled intervals and results from headspace screening and
laboratory analysis will be published in the completion report.

4.2 Borehole Abandontment

Each borehole was abandoned according to the work package specifications and Missouri well
construction rules, When dritling was completed, a tremie pipe was placed to the bottom of the
hole and the borehole was grouted to the surface using Grout Well® high solids bentonite grout.
Each borehole was checked for grout settlement and topped off as necessary.

50  Data Anszlysis
51 Soils

Soils sampled during the drilling effort were relatively consistent across the TSA. Recent fll
material related to the construction of the TSA was encountered in a majority of the boreholes’
ranging up to 13 fi. deep. The thickest areas of recent fill were seen in Arez 1. The recent £l
was characierized primarily as re-worked Ferrelview Formation clay with its distinetive high
plasticity and motiled colors. Pre-TSA fill material placed during the construction of the
chemical plant was also encountered in most of the areas, sometimes beneath the racent fill. It

. MEKES Dog. No.
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ranged in thickness up to 6 ft. and was distingeishable as a dark colored, low plasticity, siltier
material. '

The native soil stratigraphy in the chemical plant area is described in detasl in the GHFOU
Remedial Investigation Report (MKF-JEG, 1997). Native soils encountered beneath the fill were
consistent with previous driiling in this area of the Chemical Plant. The Ferrelview Formation, a
high plasticity clay, was commonly found beneath the fill or at the ground surface at thickness’
from 8 to 21.5 feet. In a few ateas, the Roxana Silt, which overlies the Ferraiview, was described
and where identified, it ranged in thickness from 2 to 9 feet. Below the Ferrelview Formation
was the clay till unit, which ranged in thickness from 7 to 21.5 feet. A subunit of the clay till, the
basal till was described in a two of the boreholes, Beneath the clay till and directly above the
bedrock surface, the residuurm unit was usually encountered prior to auger refisal on the bedrock,
however, some boreholes showed no discernable residuuwm soil. Overall, this unit was generally
thin in comparison with othei areas on the site, ranging in thickness from 1.5 to 10.5 faet,

52 Bedm'ck

The weathered surface of the Burlington-Keokuk Limestone was encountered in the majority of
the boreholes drilled in the TSA area. Auger and sampler refusal generally indicated that the
bedrock surface had been intercepted. However, because of the cobble and boulder-sized rock
fragments commonly found at the base of the clay till unit or within the residuum overlying the
bedrock, sampler refusal did not always indicate the top of the bedrock. In some cases, an SPT
sampler was driven to confirm the top of bedrock.

Figure 2 shows the bedrock topography afler incorporating borehole data from the TSA area and
recent drilling performed within Raffinate Pit #3. The most notable effect when compared to
previcus mapping is the greater definition on the bedrock surface in the TSA area. No
significant changes to the overall morphology of the bedrogk are noted.

6.0 References

MK-Ferguson Company and Jacobs Engineering Group. Sampling Plan for the Remedial
Investigation/Feasibility Study for the Groundwater Operable Unit at the Chemical Plant
and Ordnance Works — Addendum 4: Scil Sampling for TCE at the Chemical Plant.
DOE/QOR/21548-4435: 4, Prepared for the U.S. Department of Energy, Ozk Ridge
Operations Office. St. Charles, MO. January, 1999. '

MK -Ferguson Company and Jacobs Engineering Group. Remedial Investigation for the
Groundwater Operable Uniis at the Chemical Plant Area and the Ordnance Works Area,
Weidon Spring, Missouri, DOE/OR/21548-571 (Final), Prepared for the U.S. Department
of Energy, Oak Ridge Operations Office. St. Charles, MO, July, 1997.
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